Iheir 


Al-Daraji ef al. 


USE OF LICORICE EXTRACT IN COUNTERACTING 
AFLATOXICOSIS IN BROILERS 


H. J. Al-Daraji f. A, A-Ani J. K. Minati HB, E. A!-Hıtti 
Dept. of Animal Res. Coliege o 2 : ا‎ E RE 
1 اة‎ EBSD State Board for Agric.Res ., Ministry of Agriculture 
4 “س‎ ٤ 1 


ABSTRACT 
This sttdy was conducted at the Animal Production Farm/State Board for Agricıltura? Research 


over the period frormt 11/3/2003 to 27/4/2002 „A total of 900 Fawbro broilers, thrge weeks - old were used 
to investigate the probable role of licorice extract in suppressing the deterimental effects of aflatoxicasis 
oR productive performance of broilers,Chicks were randomly allocated {o 6 treatments of 3 
replicates. Birds in the first treatment (TD were fed a basal diet and used as control group. Birds in T2 
treatment fed a diet contaminated with aflatoxin, while birds in T3 treatment were fed a ditt 
contaminated with aflatoxin and treated with mold killer, However, birds mM T4, ¥5 and T6 treatrtents 
were fed a diet contaminated with aflatoxin and supplemented with İicorice extract at the levels of 150, 
300 and 450mg/kg of diet, respectively. 

Inclusion of the aflatoxin in the diet resulted in a significant {p<0,05) decrease in body weight, 
weight gain, feed coiisumption, feed conversiori efficiency, Productive index, téonorEê Figure, dressing 
percentage with or without ise an enlarged liver, spleen, heart, and giczard and inereased in 
abdominal fat. Wher mold killer (T3} ùr licotice exiract (T4, TS and T6) were incorporated into the diet 
containing E they Sign icantly (p<O,05) improved all these traits. However, licorice treatments 
surpasses T3 as regards live body weight, weight gain, Productive Index and Feceonomit Figure. 
Further more, there was a trend that F6 recorded the best results if relation to productive characteristics 
included in this study in comparison with T3, T4 and TS treatments. 

lt was concluded from this study that supplementation of licorice extract particularly at a level of 
450 mg/kg to the diet contaminated with aflatoxin can depress the adverse effects of aflatoxicosis on 
productive performance of broiler chickens, 
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است خا ام مست حلص عرف السو ص لعقایل انار التسمم بسموع الافلاتو کس ي شرو ج اخم 


حازم جبار الدراجي عماد الدين عباس العا جاسم قاسم مدان حاتم عیسی ایق 
قسم الثروة الحيوانية كلية 
الرراشة 0 جحأھعة بخد اد 


اهيأة العامة للبحرث الزرراعية - وزارة الزراعة 


0 
اجر یت هذه الدر اسة قي ق الاندام انحڍو آڏي التابع چيا اعام البحوث أأز ر أعية رز رة الز ر اا المده مسن 0 لغاية 
7 وأستغدم فيها 900 فر خ فر و ج لحم فاوبرو بعمر تلاة اسابيع ابحث الدور المحتمل لمستخلص عرق الوس فسي تقليل لار 


الضار ة الذاجعة عن تسمح العلف بسمرم الافااتوكسين. تم توزيع الافر اخ عسو ئا علي تلائ مساماتت يتكون كل منها من ثلاثة مكررات وبواقسع 
80 فرخا لكلل معاملة . وتم تغنية الطيرر المعاملة الاولى (۲1) .علي عليفة السرطرة ر عدت كمجموعة .قارنة , وغتيت الطيور فسي 
المعاملة 12 على العليقة ا بسهوم الافلاتو تین ۽ في حن ان طيور الماملة 13 غذيت على عايتة ملودة بسعوم الافلاتوكسين ومسامل.سة 
بماده قائلة لأفطر Mod Kier‏ . من ناحية تائية ء فان الطيور في المعامساتت 74 ر 15 ۲6١‏ غثيت علي عليقة ملوثة بسموم الافلاتوكسيين 
ومشساف اليها ستخاص عرق انسوس بمستویات 150 ر 300 و 450 مذغم كف علف. تاي التو الي 
شارت النتائج چ الى أن تاو ث العاف پسموم الافلاتو سين ادى إلى اتخفاض علوي .0( ش لون ن الحي الطير والر: ياد الوز !يسةك 
واستهلاك العلف وكفاءة التحويل الغذائي والائيل الانتاجي والمؤشر الاقتمادي ونسية التعمافي :ع ار ر بدون الاحشاء الداخلية والبى زيادة معذورة 
(<0.05) في الوزن النسبي للكبد والطحال والفاب والقانصة ردهن البطن. من ناحية تائية ٠‏ عندما تمت اضافة المادة القائة اإعفسن (17) أر 
عرق السوس (14 و۲5 و۲6) للعلف الملوث بسموم الافلاتو كسين قأنها جسنت معتويا [أ<0.05) جميع الصفات المذكررة بالمقارنة مسع 
المعاملة 12. كما ان معاملات عرق الدوس ق تفوقت على المعاملة 73 فيما يتسلق بوزن الجمم المي والزيادة الوزنوة والدلرسل الانتاجي 
والموشر الاقتصسادي . فضلا على ذلك » كان هناك اتجاء a‏ بأن المساملة ۲6 قد «سجات افضل التتاايج يما يتعاي بالصغات الانتاجيسة التي 
شماتها الدر اة الحالية اة بالمعاملات ۲3 و4 و15 
یں تنج من الدراسة الحالية بأن اضافة مستخلهس حرق السوس خصوصا بمتوى 450 ملغمركغم للعلف الملونك بسمر م الافلاتوكسين 


يمكن ان يحد من التأثيرات الضارة لهذه السموم في الأداء الإنتاجي لفرو ج 2 
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supplemented at levels of 150, 300, and 
450 mg/kg to the diet of birds which was 
previously cortaminated wilh aflatoxin. 


Materials and Methods 

This stidy was conducted at the 
Animal Production farm/State Board for 
Agricultural Research over the period frorn 
21/3/2002 to 27/4/2902 .A total of 900 
Fawbro broiler, three weeks of age were 
used. Birds were fed starter diet during the 
third week of age (beginning date of 
experimen} 22.7% crude protein and 
2867.4 kcai/kg of dist) and firisher diet 
(20.6% crude protein and 2922 kcal/kg of 
die) until fhe rnarketing ages (49 days of 
age). Chicks were randomly divided into 6 
treated groups of 3 replicate per grOUD, 
each replicate censtitutes 50 chicks (150 
chicks per treatrnent group). 

Birds iri the first treatment fed a 
commercial broiler ration and used as a 
control group (F1) .The second treatment 
(T2) was fed a diet contaminated with 
aflatoxin, while birds in the third treatment 
(T3) were fed a diet contaminated with 
aflatoxin and treated with mold killer 
(Choong ang Biotech company, Korea). 
However, birds in fourth, fifth, and sixth 
treatments wers fed a diet contaminated 
with aflatoxin and supplemented with 


licorice extract. Livorice extract was 
supplemented to the diet of birds 


throughout the total period of experiment 
at leveis of 150 mg/kg (T4), 300 mg/kg 
(T5) ad 450 mg/kg o? diet (T6). 

Aflatoxin used in the present study 
was aflatoxin B! which obtarned frorn the 
Department of Piant Protection, College of 
Agriculture, Universi of Baghdad, 
Aflatoxin was prepared and incorporated 
into basal diet by method previously 
reported {i7). Aflatoxin was produced by 
growing Aspergillus favus oli rice. The 
mcldy rice was dried and ground to a firne 
powder and analyzed spectrophoto- 
metrically for its total aflatoxin content by 
the method of Nabney and Nesbitt ( 0). 
The moldy fice then added to the yellow 
corn that involved in the basal diet. The 
final level of aflatoxin introduced to the 
birds was determined to be equal tc 2 mg 
aflatoxin/kg of diet. 

Productive characteristics measured 
in this study included: body weight, weight 
gain, feed consunption, feed conversion 
ratio, and mortality. However, Productive 
Index ard Economic Figure were 
determined according to Naji and Hana 
(11). At the erd of experiment, 18 birds 
per each treatment birds per each 
replicate) were sacrificed to determine 
dressing percentage with or without 
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Introduction 
Fhe aflatoxin-producing fungi havê 
been found in large varielfy of 


cormamodities. Condition favouring their 
growth and toxin production are : high 
rroisture content, high temperature, insect 
damage, and the physical condition of the 
grain, weathering, mechanical handling 
and presence of cracked grains (13) .Reddy 
el al ., (15) reported that infestation of 
teds with aflatoxins causes iucreased 
mortality, decreased growth rate and poor 
feed conversion in broiler chicken 
However, aflatoxin was derGonstrated to 
produce irı broiler chicken a steatorrhea 
accomparied by a decrease in digestive 
enzymes elaborated by pancreasl4). 
Giambrone et al, {7) indicated that 
aflatoxin treatment resulted iı iricrease in 
ihe susceptibility of broiler chickens to 


salmonellosis, aspergillosis, coccidiosis, 
and Marek’s disease. The immuno 
depressive action in aflatoxins was 


primarily on the cell-mediated immune 
system (Û). 

Aflatoxin is the common name for 
a e of structurally related compounds 
(aflatoxin B!, B2,G1, and 62) produced 
by fungi of the flavus — parasiticus RIOUD 
of the genus Aspergillus . This mycotoxin is 
potentially a e to potty health and 
production through contamination of 
poultry feeds {8). Al-Daraji (2) reported 
tfat experimentally induced aflatoxicosis 


resulted ir significant deterioration in 
erythrocytes, leucocytes, thrombocytes, 
haermoglobin corcentration, heterophil/ 


iymphocyte ratio, hematocrit and qlasrna 
uric acid, glucose, cholesterol, protein, 
calcium, phosphorus, GOT activit’ and 
alkaline phosphatase activity. 

Licorice exerts numerous beneficial 
effecls on the body, making licorice a 
valuable herb for treating a host of 
aliments. It can help reduce mflammaticr. 
lt seerns to prêevent the breakdown of 
adrenal hormones such as cortisol (the 


body’s re stress ~ fighting adrenal 
hormone), raking these hormones rnore 


available to the body and helps the body 
cope with stress (20}. Licorice also appears 
tc enhance immunity by boosting levels of 
interferon, a key iıanmune system chemical 
that fights off attacking viruses (5) 
However, licorice is also known to exhibit 
riany pharmacological astions, including 
estrogenic activity, antl — inflammation, 
anti allergic, antibacterial, antiviral, 
antihepatotoxic, fungicide, anticancer and 
anti ~ Trichomonas (12). 

The present study was undertaken 
a3 a trial to suppress the effect of 
aflatoxicosis on productive performance of 
broller chickens by using different Jevels 
of licorice extract. Licorice extract was 


2005A Paraji etal 
belong to the isoflavoroid class of 


Che raicals, appear to have several anti — 
intective effects that include interference 
wiih oxygen utilization by infective ~ 
orgarisms. Additionally, true licorice ray 
have some ability to improve functonin 

f the immune system (1, 18). Newall et al. 
)2( reported that a use cf iicorice 
in both Westerı and Eastern cultures dates 
back severe! thousands years. Licorice is 
know to exhibit many pharmacological 


actions, including _anti-irflammatory 
(certisol-like}, aritiviral, antibacterial, 
antifungal, anti. Trichomonas, antihepatof- 


ONC aud anti allergic activities. The plant 
force the bodys ability to withstand 
tack frora virtually arıy kind of pathogen. 
n if one is looking for a broad- 
spectrum tenlc to prctect, rûaintain health, 
and heal Injuries there is no herb better 
than licorice rcot, Ursuncmiya et al. (20) 
indicated that modern research on licorice 
reports many sffects which are ا‎ 


enhancing, analgesic, anti inflammatory, 
antioxidant, ant tum F, antiviral, 
fungicide, immune protecting, liver 


protecting and liver detoxifying. However, 
by functoring as anti ~ fungal agent, this 
herb destroys or prevent the growth of 
funigi. 

Inciusion the aflaloxir i1 the diet 

T2) resulted imn a significant reduction in 
dressing percentage with or without 
viscera compared with control group (T1 ; 
Table 1) . towever, the supplementation 
of mold killer Û 3( and licoricê extract (T4, 
2. 16( 0ا‎ the aflatoxin — contaminated 

iet significantly improved these two iraits 
ا‎ comparisor with T2 treatment . T6 
tregtrnenl surpasses other treatments in 
relatton ta dressing percentages with or 
without viscerz and it restore the means of 
these two traits to the contro! values. 

The effects of differert treatments 
on the relative weight of certain organs are 
presented Irı Table 1. With incorporation of 
aflatoxin into the diet (12), visceral ergans 
such as liver, heart, gizzard acd spleen 
significantly fp < 0.05( increased in 
cornparison with control group (TI) . 
However, administration of graded levels 
of licorice extract (T4, T5, T6} or mold 
killer (T3) resulted in significant reduction 
in the relative weight of these organs 
cornpared with T2 treatment. Furthermore, 
there was a trend that T6 recorded the 
lowest (p< 0.05) means regerdirg the 
کک‎ weights of liver, heart, gizzard and 


ll com with other treatments 
( و‎ T4 and 
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viscera, and weights of visceral organs, viz. 
liver, heart, gizzard, spleen, in ad EIS 
abd 


ominal fat . 

Significance of data was deternined 4t 
the 5% level of probability by analysis of 
variance (ANOVA j} U sing the Statistical 
Analysis of System (16). Significance of 
ihe differen nces between treatment rıgans 
was determined by PDuncan’s multiple 
range test (16). 

Results and Dise ussion 


Dietary aflatoxin (T2) sig! nificantly 


(P<û ز03‎ de presse: ۹ body we ight, w welght 
gain, feed consumption, feed conversion, 
[roducti tive Index, Economic Figure, and 

reability starting from the fourth week of 


through the seventh week of age in 


control group (TI;‏ 0 ا 
Figures 1, 2, 3, 4 and Table 1). When mold‏ 
killer (T 3) Or licorice extract (T4, T5 and‏ 
T6) were added to the diet containing‏ 
allatoxin, they significantly (p<0. 05(‏ 
increased these traits. However, T4, 1‏ 


and T6 surpasses T3 treatment aš regards 
live body weight and weight gain (Figures 
1 and 2). There were no significant 
differences bêtween licorice treatments 
(T4, T5, and T6) and T3 throt ghoul, the 
experimental period with relation to feed 
conversion efficiency y and nıortality 
(Figure 4 and Table 1}, F urth efrrlore, there 
werê Tio significant diff erences belweelı 
licorice treatments and 1 T? treatment during 
4th ard Sth weeks of age, between T3, T4 
and TS treatments during the Gth week oF 
and between T3 and T4 treatmens 
the 7tl week of age in regard to 
consumption (Figure 3) 

The addition of 459 mg/kg licorice 
extract fo ا‎ diet containing aflatoxin 
restore the mean of live body weight, feed 
consunptiot, Productive Index and 
Economic figure to the control values 
(Figures 1, 2, 3 and Table 1) 


aC, 
during 
fee 


fhe results of this investigation 
ciearly demonstrate that aflatoxicosis İn 
broller chickens can bêe influenced bv 
supplementation the Iicorice extract to the 


contaminated diet .lnereasine the licorice 
content of the diet to 450 ng/kg ess entally 


negated the effects of aflatoxin. An 
obvious explanation to thê protective 

effects of licorice is that ticorice shows 
sormne _anii-infeclive properties In 
laboratory and animal studies, it has 
stopped or slowed down the growth of 
certaln bacteria, fungi, and “parasites, 
Several 1 animal studies have also revealed & 

possibly strong ar tiviral and fungicide 
effects for true ficorice (5) .In these 
studies, true licorice component that 
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Table 1. The effect of different leveis of licorice extract on certain productive 
__ performance and organ weights of broiler fed a diet contaminated with aflatoxin 
e N ا‎ 9 


TT Treatments 
٠ e Ti 2 TT FA T5 T6 
Traits | 
SEET EG GGT B AB 
Productive Index| 195.28 4 161.604 180.55 183.144 | 185.02 | 190.184 
12.21 1569 |1458 E EEL 
N ۹ RS E B AB 
! Economic Figure) 196.04 3 | 162.144 | 181.084 | 183.634 185.494 | 191.0; + 
se e a DA I N I O OM NS 
r 1 4 B 5 B B 
Total mortally. OC o Deo 10S) TO A2 | TÈ 
١ 2 ) 1.39 +£0.06 0.1 1 0.08 0 08 0.06 _ 005 
| Dressing 1 Al E B B A 
percentage (with | 72.81 4: 2.55 | 72.53 | 72.74 | 74.80 ± 
4 VSO 2A9 |628 69 | 3 4.82 
| Dressing A Ê B A 
perceniage 65.14 ± 44.72 | 6477+ | 6497+41 65.1+ 
(without viscera) ___3.95 | 463_449 02 1 
N E KOEN TO OSE 0 OSL 
2 0.09 0.01 001. Û08 1_001 
5 N BN 
Liver weight %}| 3.01 + 3.174 | 316+ 305+ 
0.08 00 009 7 
E B Ê C 
Heart weight %)| 0.51 + | 0.604 | 0.60 0.54 + 
0.05 ¬ 008 0.09 _0.06_ | 
A TOE SE CS ê 
e weight 0.104 | 028+4 | 0174 | 016# 2# 
0003| __0.009____ 0.005 _ __-5 4_003 
N 5 A 7B 8 € 
Izzard woaght é0 | 303+4 | 284+4 2794 2.66 ± 
0 0.01 0.03 0.02 0.02 | 0.02 


*TI= Birds fed a basal diet TZ= Birds fed diel contaminated witî aflatoxin, TS=Birds fed diet 
conta mirtated with aflatoxin ard treated with mold killer, T4=Birds fed diet contamirated with 
aflatoxin and supplemented with licorice extract at level of 150mg/kg, T5= Birds fed diet 
contaminated with aflatoxin and supplemerted with licorice extract at level of 300 mg/kg, T6= Birds 
fed diet contaminated with aflatoxin and supplemented with Yicorice extract at tevel of 450 ng/kg. 

**Values in a row with different superscripts differ significantly (p < 0.05} . 


of he spleen, liver, proventriculus, gizzard, 
heart, and kidney ; and induced hepatic 
hyperiipemia . Reddy et al . (15) fourd that 
with the increase of the level of aflatoxin, 
liver kidney, spleen, gizzard and pancreas 
showed arn increase in weight with 
respective threshold doses of 0.50, 0.75, 
1.50 and 4.0 ppm, while bursa of fabricius 
regressed at 1.25 ppm . Smith and 
Hamilton {19} demonstrated that graded 
doses of aflatoxin (1.25, 2.5, 5.0 and 10.0 
ppm) incorporated into the feed of broiler 
chickens resulted in a decreased growth 
rate, an enlarged liver, spleen, and 
paricreas and a regressed bursa of fabricius. 
However, analysis of the liver showed that 
lipids accounted for 60 % of the dry weight 
increase (13). 


Liver seemed to be the target organ 
i! aflatoxicosis. Hepatic hypertrophy 
following toxin administration appeared to 
be caused primarily by increased fat 
content in the organ (15). Mashaly et al.(9) 
reported that aflatoxin feeding at 5Û pg/kg 
diet resulted in #& significant decline in 
body and liver weights, rate of liver proteirı 
and RNA synthesis, and muscle RNA 
synthesis .Brown and Abrams {4) observed 
that a severe decline in plasma proteins enı 
feeding aflatoxin Bl to chickens and 
ducklings was due to the suppression of 
liver protein synthesis as a consequence of 
mitochondrial injury and the lowered rate 
of ATP synthesis . Huff et al .(8) also 
noted that aflatoxin treatment significantly 
(Pp < Û.05) decreased hody weight and 
welght gain ; increased the relative weight 
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The finding that licorice extract can 
SUPPIESS the detrimental effects of 
aflatoxin on İiver may be expl: tined | by that 
active coraporent ti licorice root are also 
used té help prevent and treat chronic 
hepatitis (liver inflammation). In one study 
of Japanese patients witk hepatititis Û 
those received iriravenoils ireatment with 
glyeyrrhizin for an average of 10 years 
were significantly less iikejy to develop 
liver cancer and cirrhosis (progr ressive liver 
fallure ; 21). r a second study of 57 
patients with hepatitis C. gliycyrrkizin O 
dose ranging from 30 to 240 mg/day) 
significantly improved liver function after 
only one month. These effects dirninished 
after glycyrrhizin treatment discartinued, 
however (3). Fujioka et ai. {6) reported thet 
licorice both protects the ver and 
promotes healing of this vital organ . The 
herb’s anti — inflammatory properties helo 
calm hepatitıs-associated iver 
inflammation. Licorice also fights the virus 
and toxins commonly responsible for 
hepatitis, and supplies valuable antioxidant 
compounds that help maintain the overall 
health of Hver and certain vital Organs. 
However, E ezi rmnay protect ٠ 

other vital organs such as heart, splet 
and Kidney - being darnaged 
oxidants. Too many oxidants cari harm 
healthy cells and cause inflammation. 
Licorice root nuiritionally supports the 
respiratory and stroiritestinal systems, 
liver, heat? and spleen (22). 

lt was concluded from this study 
that dietary licorice extract especialy at 
level of 450 mg/kg of diet can influence 
the severity of aflatoxicosis in broler 
chickens and may be helpful ir the control 
ald prevention of this economically 
important disease . 
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